vena cava obstruction, or even in tumours (Mikolajkow & Jasinski 1973) . In assessing the liver, the position and size are usually related to the inferior costal margin, using some anatomical marking system. This helps in assessment of changes in serial examination. The liver may be displaced into the thorax in congenital or traumatic lesions of the diaphragm and a similar appearance can occur with paralysis or eventration of the diaphragm. The diagnosis of situs inversus is usually obvious, although care has to be taken since we have seen a tumour of the liver producing a similar appearance (McCready 1972) . Pleural effusions may produce a cold area on the superior aspect of the right lobe due to attenuation of the relatively low energy-of the 99Tcm gamma rays. However, often the only abnormality seen is liver enlargement. Minor degrees of enlargement are difficult to assess due to the variation in size of normal liver. The commonest cause of obvious hepatomegaly is, of course, malignancy. Focal lesions of the liver: A local loss of hepatic function can be the result of many causes, both benign and malignant. The appearances of most of the lesions are similar and it is necessary to obtain further information on the nature of these focal lesions by such techniques as the blood pool scan or dynamic studies (Freeman & Mandell 1972) . Classification of the lesions is based on their vascularity when compared with that of normal surrounding liver. Avascular areas suggest cysts and abscesses, whilst reduced vascularity is found in a large number of metastatic liver lesions. Nornal vascularity is found in some hmnatomas and hepatomas, whilst increased vascularity is seen in angiomas. Dynamic vascular scintiphotography of the liver has helped in the differentiation ofthe vascular form from avascular masses. 75Se-methionine and '7Ga (Winchell et al. 1970 ), may provide further information for deducing the probable etiology of focal hepatic masses. Their uptake usually suggests some type of growing lesion. The 'B' mode ultrasonogram has also been useful in helping to elucidate the nature of focal lesions. In particular, it is valuable in differentiating solid from cystic masses. It has also aided the evaluation of cold areas due to normal variations in anatomy, such as the gallbladder impression, glands at the porta hepatis, &c. Tn addition, it is valuable in the diagnosis of postoperative subdiaphragmatic abscesses. An alternative radioisotope technique involves scanning the lung and liver simultaneously. The lesion is seen as a cold area, although care is required since collapse or consolidation of the right lower zone will also cause a cold area due to reduced lung perfusion. The necessity of using these atraumatic techniques as complementary examinations is discussed below.
Conclusion
Radioisotope methods can provide a fast, atraumatic method of examining patients for focal or diffuse liver disease. It is an ideal automatic method of screening the large number of patients who present with primary malignant disease. Its disadvantage is the nonspecific appearance of lesions and for these cases further evaluation by dynamic studies can help. In addition, new techniques such as gallium-67 'and ultrasound evaluations can further elucidate such lesions. It is hoped that new improvements in techniques such as the multicrystal camera and new radiopharmaceuticals will further improve the value of radioisotope techniques. However, at present it is difficult to see how any radioisotope technique will compete with the accuracy now obtainable by the best ultrasonic scanning methods. In conclusion, it can be said that liver scanning is a useful complementary examination that can be combined with ultrasound, radiology and other techniques in evaluating liver disease.
Dr Lous Kreel (NorthwickPark Hospital, Harrow, Middlesex, HA) 3UJ) Angiography in the Diagnosis ofLiver Tumours Diagnostic procedures are directed towards the localization of space-occupying lesions on the one hand and their pathological identification on the other. Angiography of the liver may thus be carried out by hepatic venography, splenoportography, umbilical portography, inferior venacavography and arteriovenography. Only the last method is capable of consistently distinguishing between benign space-occupying lesions and malignant disease (Boijsen & Abrams 1965) .
However, the accurate localization of spaceoccupying lesions enables liver biopsies to be taken from an appropriate site to establish a definitive diagnosis. The technical aspects of these procedures have been considered previously (Kreel & Williams 1964 Splenoportography is usually undertaken for the demonstration of a patency of the portal vein as a preoperative procedure in portal vein shunt operation. In the past it has been used for tumour localization (Rosch 1967) . It adequately shows space-occupying lesions in both left and right lobes of the liver, but it is only occasionally helpful in distinguishing malignant from benign lesions. The sign indicative of malignant infiltration is the presence of single or multiple filling defects in the portal vein or its intrahepatic branches or narrowing and occlusion of such branches (Fig 1) .
Umbilical portography can give similar appear- Fig Occasionally a more definitive diagnosis is possible if local filling defects, which indicate the presence of tumour infiltration (Fig 1) are present in the vein (Kreel 1970 When metastases are vascular, they produce the appearance of thick rim shadows in the blush or tissue staining phase of the arteriogram (Fig 6) . The feedmg hepatic artery iS greatly enlarged as are its branches and large, contrast-filled spaces are present. However, these have well-defined margins retaining the contrast medium late. into the venous phase. The larger arterial branches in the tumour are stretched and course through the tumour rather than displaying the haphazard course of malignant vessels. The other benign vascular lesion found in the liver is the angioma which is usually small, being 1-4 cm in size and well localized.
The non-invasive methods oftumour localizationisotope scanning and ultrasonographyare to be preferred if only their number and size are required. Ultrasonography will also distinguish cystic from solid lesions. For a more specific diagnosis arteriography is needed, and this then also outlines the vascular anatomy which may be space-occupying lesions of the liver and kidney occur in congenital cystic disease of these organs.
Most hepatomas are vascular and show the pattern of increase in number and calibre of vessels, haphazard direction of these vessels (Fig   3) Fig 4) . The hepatoblastoma vascular outer rim with avascular radiolucent is a vascular tumour and may have multiple foci centres (arrows biochemistry and histology, plays a part in reaching a final diagnosis. It is likely that the more of these methods that are employed, the more accurate and comprehensive the diagnosis is going to be. For example, isotopes and ultrasound may suggest the diagnosis of cirrhosis but the final confirmation must be by biopsy. Radiology and isotopes may show a space-occupying lesion of the liver, but ultrasound will determine whether its contents are solid or liquid. The physical principles on which ultrasound diagnosis depends and the various methods of recording the echoes have been described many times (Wells 1969 (Wells , 1972 ) and they will not be repeated here. Only ultrasonic diagnostic methods that are practical in any hospital at the present time are discussed and research methods that involve computers have been excluded. For the sake of brevity, diseases affecting the gall-bladder are also omitted.
Scanning Methods
For the examination of the liver, A-scanning and compound B-scanning are used either separately or, preferably, both at the same examination. An ultrasonic beam may be passed into the liver either through an intercostal space between the ribs or subcostally from below the costal margin.
A-scanning of the liver can be carried out by using simple apparatus such as the Ekoline 20. The probe is applied to an intercostal space or preferably in the subcostal position, the resulting echoes being recorded on polaroid film. From one position of the probe, most of the liver can be explored by the beam.
To examine by compound B-scanning more complicated apparatus is required. The patient lies supine with the right side elevated if the intercostal route is to be used. The subcostal route undoubtedly gives the better examination but on occasions it is not possible to examine the liver by this route and then the intercostal route must be used. It is usually best to perform the scan by either route while the patient holds his breath in deep inspiration, as on inspiration the liver moves downwards and thus becomes more accessible to examination.
To perform the examination by the subcostal route, the arm of the apparatus is so inclined that the probe will cross the right upper abdomen a centimetre or so below and parallel to the costal margin when the patient takes in a deep breath. The probe is angled towards the head and moved towards the right side with a rocking motion from the xiphisternum as far as contact with the oilcovered skin is maintained. To scan throughout a normal-sized liver the probe is angled in 5°s teps from about 200 to 500 from the vertical, the angle being increased so long as it is still possible to maintain adequate contact of the probe face
